Summary &horbar; The aim of the present study was to measure the incorporation of infused 15 N in blood fractions, urine, digesta, faeces and in the exocrine pancreatic and biliary secretions, in order to estimate the endogenous part of nitrogen in the ileal digesta and in the faeces of pigs fed a casein diet and to calculate the total endogenous nitrogen secretion as well as its recycling in the digestive tract. 
(Received 21 January 1993; accepted 24 June 1993) Summary &horbar; The aim of the present study was to measure the incorporation of infused 15 N in blood fractions, urine, digesta, faeces and in the exocrine pancreatic and biliary secretions, in order to estimate the endogenous part of nitrogen in the ileal digesta and in the faeces of pigs fed a casein diet and to calculate the total endogenous nitrogen secretion as well as its recycling in the digestive tract. For 8 d 11 Large White female pigs (50.1 ± 1.8 kg) received a continuous infusion of L -[' S N]leucine via a catheter in the jugular vein. The 15 N-enrichment was measured in several fractions. The 15 Nlevel of the pancreatic juice was higher than that in the biliary secretion, TCA-blood fractions, and urine during the whole experimental period. Using the 15 N-isotope dilution method it was found that casein was completely digested up to the terminal ileum and that all the nitrogen in the ileal digesta was of endogenous origin. The total endogenous secretion was estimated at = 11 g N/d. The reabsorption of endogenous nitrogen amounted to 79% up to the end of the small intestine and 88% over the whole digestive tract. Quantifying the endogenous proportion of N in digesta or faeces under protein feeding conditions requires the use of marker substances, such as homoarginine Erbersdobler, 1985, 1987) or !5N-labelled AA and proteins (Souffrant, 1991 ) . Following surgery, the animals were housed individually in metabolic cages and adapted to a casein diet (Corring et al, 1990 
Analytical methods
Heparinized blood (10 ml) was immediately centrifuged (1 000 g, 10 min) after sampling and 6 ml of each blood sample supernatant were mixed with 10% trichloracetic acid (TCA) and centrifuged (5 000 g, 15 min). The precipitate was washed twice with 2 ml 10% TCA. Supernatants were pooled and the sediment isolated.
The measure 15 N-enrichment in all samples (faeces, digesta, urine and the TCA-fractions of blood, bile and pancreatic juice); total N was determined using the Kjeldahl method and titration with HCI. The NH 4 CI solution obtained was taken directly for ' S N-analysis with an Isonitromat emission spectrometer according to the procedure described by Faust (1967) .
Calculations
To ensure that the 15 N-enrichment of total N in the TCA-soluble blood fraction and other substances reached a plateau at the end of the infusion period, the whole set of individual data was processed by the SAS system non-linear regression procedure using the following model:
The endogenous part of N in the ileal digesta and faeces was determined in the pooled samples of the last day of the infusion period via the ' S N-isotope dilution method (Souffrant et al, 1981 (Souffrant et al, 1981; de Lange et al, 1990 de Lange et al, , 1992 Huisman et al, 1992) . The principle of using the 15 Nisotope dilution method to differentiate between endogenous protein and nondigested dietary protein in the digestive tract is based on the change of the isotopic ratios in digesta or faeces. Such changes occur during passage through the GIT when 15 N-labelled proteins are given or when the N-pool of the animals is labelled with !5N and when unlabelled proteins are fed (Souffrant et al, 1982 Endogenous N assessment in digesta and faeces Using the !5N-isotope dilution technique, the endogenous part of N was calculated according to the above-mentioned formula.
A critical aspect of this method is that regarding choice of a reference substance, whole !5N-enrichment reflects the average labelling of the total endogenous N secreted into the GIT. Endogenous N originates from different sources and it is impossible to estimate the !5N-enrichment of all the different precursor pools and calculate an appropriate average without knowing their contribution to the total endogenous Nsecretion. Therefore, the !5N-enrichment of a substance which is easy to measure and which approximately reflects the Npool of the body should be used. Both urine and blood are commonly-used indicators. However, as !5N-labelling of urine is affected by several factors, such as the relationship between N-intake and infused N and the intermediate utilization of exogenous N, it should not be used as a reference for the calculation of endogenous nitrogen in chyme or faeces. As pointed out by Herrmann et al (1986) , the TCA-soluble blood plasma fraction appears to be the most appropriate reference for the 15 Nenrichment of endogenous N. This fraction reflects the AA pool required for protein synthesis, and thus for the formation of endogenous proteins, irrespective whether it is derived from intermediary protein conversion or has been supplied by absorption. The urea -present in the TCAsoluble plasma fraction -is also an important component of endogenous N secretion (Rérat et al, 1979) . Rérat and Buraczewska (1986) (1985, 1987 Recycling of endogenous N After our preliminary approach (Souffrant et al, 1986) , the total daily endogenous Nsecretion and the reabsorption of endogenous N in the GIT were estimated again for the data published in our first and second reports (Corring et al, 1990; Darcy-Vrillon et al, 1991) The average amount of N ingested on the day of collection was 23.6 ± 2.1 g, whereas 2.2 ± 0.3 and 1.3 ± 0.1 g N were found in ileal digesta and faeces respectively. Using the blood flow method and measuring the porto-arterial concentration differences, a daily total N-absorption of 33.0 ± 2.1 g was found, representing 140% of N-intake. According to the 15 Nisotope dilution technique, ileal protein digestibility was 100%, and N contained in the ileal digesta and faeces was exclusively of endogenous origin. Thus, the difference between the digested 23.6 g and the absorbed 33.0 g of nitrogen must correspond to reabsorbed endogenous N. The total daily endogenous N-secretion, ie the sum of reabsorbed N and faecal N amounted to 10.7 g. This is less than the values reported by Low (1982) and Krawielitzki et al (1990) , probably because of the low protein intake (23.6 g) in our pigs. While Low (1982) calculated a daily endogenous secretion of 18.1 g for a daily Nintake of 40 g, Krawielitzki et al (1990) found 16.1 g for a daily N-intake of 35 g. In the present experiments the daily amount of endogenous N-secretion in the intestinal lumen was 1.9 ± 0.2 g via pancreatic secretion and 1.7 ± 0.1 g through bile secretion (Corring ef al, 1990) . Accordingly, the pancreatic and bile secretions represented only 18 and 16% respectively of the total endogenous N-secretion, and 7.1 g N came from other endogenous N-sources. Values for pancreatic and bile N-secretion in pigs have been reported by many authors and both varied between 1 and 3 g N/d, depending on diet composition (Corring and Jung, 1972; Sambrook, 1978; Juste et al, 1979; Partridge et al, 1982; Ozimek et al, 1985; Zebrowska, 1985; Souffrant et al, 1985) . For 
